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(51) im^} 

V ^ iB^fl^t L:tN AN DSE E P ROMSrSft^ 
S. 

[JSS^Sl >>fty-feyl'Tl'>f<0NAND-t7Pyo-y 

B L i: y-XUS LffifSHzmmim^tltiliA N D -feyl/ 
fcJ:0««Sn6. NAND-fe;K?5h->yh8BLty- 

ST*»m(t^>*iTV^S. NAND-fe7l/C7)^:*^<55j^-rS 
--zx^jfi^^V hyy-JXi'MC 1 5i:MC 1 6<?5Hfc 

N AN D-b;kyo -/ ^ 1 *fZ'?cO;<t 'J -feyPJL- y hM 

uo. Muifc^hSd^^i-cv^s. ^:ii^><o^ty-b;pj- 



MC1S 




Mua 



MU1 



(2 

1 

AND-fe;Wt. 

i CON A N D l^rn -y iz-^^mtt fzibiz^A 

Sit t -r i^ffett^fteiiiss. 

o/il^iO^ t U -feyPOSr^KHSr 1 ^-i^'fc LTt- 30 
S#atf^§T-^ "0" . -1" tlEt'CSKOffl-^ 



^2000-222895 
2 

[ftSaei li[E^*y-b;WrP-fl4. #NAND-b;P 

( n : ILcmmO m:n-^U y^'himi.VyV-Jx9\,z 
±"5. 2» ffl«7)p{ty-fe/l^J^ y ht^^ilJSitTV^SC: 

b^mkb'^hmm2'msrmm&mML's^ 
mmi ] #^^:y-b;i-^v h*«i^iao^^ y-byi^ 

[11^8] y-lr;ka^-y h*i^^:SStcOp<ty 
fiHUKKi, B5iB^*y-b;WTl'^0'7-H«:6-r6lOffiSg 

a5t, \7m.2^^^)^)v:j^^vmzw^%\rc^ 

$nT V^S C i: (&^i:^5it*)S2iEa<!O^I6tt2|i 

s«Si«»§a;i^ii*«8ft<o^*y-fert/*«b*«y hate 

M-JclSRON AND-fe/l^'N AN D-fe/l^yn -y :7 
l.-p«-NAND-fe;Kom^iO^;><ty-t;UOSfc 

AND -fe^Wrro >y 9 t^W^^ * y -fe^kaJZ ^ f fc^)!? 
$il3t^ty-fe;PTW>f 

TKVXtcJ: Of^^ y-b/l'TMcO^t y-feyld^ 

I5EX t y ^z)vrvA is-h<rmpi-% Lr-^' * -feyx 
m?tty-t/i'rw^^.<D»ii3,;?iT-^'&7«y^ 

SS^LT-ecO^ty-b/PJ^-y hrt<OT-:?$-Hfcl* 

[fl^ 1 1 1 |iia«8Bcro .y y wyyt3i< i: 2-pm 

[ft^ 1 2 lis 1 33 J;l/^m2cofi^fc . 

%\^i.is%2(nm.vyy'jx^b. 

SmWtc»#8ii.Tsrtig=3r^ty-fe;W?:1iaflitt 
5l|S«UTfllj£S*i:C:lgi;JbSlln ( nS3 ) «NAN 
D-fe/pyn-y^'i:. 



(3 

3 

mnsm ( n- 1 ) <Drtiyif-»imiHi'yyi^:^i' 

Hi ( lgiSn-1) ONAND-b/l^yn-y^'iClli 

mi (l^i^n-lXDruyl'^iijmRhyy'JX 10 
^'tm ( i + 1) (ONAND-t/l^ZTu-y^^imm^tl. 
15 n CO N A N D -b o ^' tn 2 COSfl h 7 > i^X 

fffifs 1 ( n - 1 ) (oyn -y i^^i-jsiss? h 7 vi^' 

s i k imt-ttrnm 1 2aa<o^iwittim»i<^ 

^s. 

/Pk. 30 
IIIB^ ( n- 1 ) (OfUy^^^imiRh'^yi^X^ 
k. 

roiem 1 commnzmmiomihyy'jx^ipmm 

Sit. 

1 h 7 y i^'X ^' t 1 «;< t U -b;W)< 

mi {i^i^n-i)<r>rt3y:^^mmRhyy>fx 

^'tm ( i + 1 ) <7)^ t U -fe^W^^Sit. 40 
mnff):>i^>J-t)Vtzm2ff>mf{.hyy'JX^1}imm^ 

m2(7mihyy=jx^izm2m'mimm^ti. 

ti^m 1 Jbmmnff)r\3 >y ^'^SB^ h y yi^xyvio 
il^'5:< k fc 2 ocoyo -y ^'^^aiB^ h 7 ^ i^'x ^'OD 



!^2000-222895 
4 

BolEIB 1 VmS^ ( n - 1 ) <o y o >y ^SISU? b 7 ^ i^' 

x^(r>y-\\i^ f£'^^B=^v^y. m&'>o^yt'> 

immieimmimm ( n-i ) <r>yuy:^^ 
^^wzm^itizti:imtt&mmi2tt:ii 
immi 71 mamijbmm ( n-i > <7)-/xiv^^ 

v^TOc50«$ixl. ^ k ^^k-tSii^ 1 4 t.ti\t 

[ffsai 81 T-^si^a»i$K, 

mian 1 b 7 >- vx i 1 JbSH ( n 

-1 ) ioyoy^'ii-ji^h^yyx^'toy-nctt, 

®SSEV c c^L< «'5^iTjaJb«^^a} tmEV r e 

mis^2ffim<Yyyvx^<nY-Y\z\i. wmss 
1 9 ] mm 1 c7Xi^«b'.y hST. 

B9iEm2<7)«^«-b;py~xgi'CJ>6C:k S-!|$akf 
2 0 ] Ho£p{ ^: U -b^HiSiSE^-'- h k . 

hk. 

£#tsz«<ox:? -y 9mms^^*j:h%mim%^m 

tg^:^* 'J -byl^-eft & k SriHffSk-fSiiSSJB 1 1 
[00011 

Rri8=Sr1»B:<o^* 'J-fe;i'^liWI«»tTNAND-fe;P 

«^«Sia (EEPROM) 
[00021 

[(a!5lW)«1Sl «5v6^§«ix.?&^tgk t/cEEPRO 
MkL-T. Iaf*<t"9. NAND-fe^WMEEPROM^Ja 
^><tTV^&. NAND-fe;l/MEEPROM<7)lO<0^^: 

kSllipy-h*^S$ti:tx^-y^'lgj& 

vyyyyvx^^-^h. wmn^^^^y^Mt. sss 

«$nTNAND-fe;P$-^g|£tS. ClCOid^NAND 
[ 0 0 0 3 1 'J-b;PTW«0?r*r|6lfc:M^N AND 



(4 

5 

[00041 CKOi^iflrNAND-byPffiEEPROM 

[ 0 0 0 5 ] © K. -0. Suh et al. , "A 3.3V 32Mb NAN 
D Flash Hemry with IncreaentalStep Pulse Program 10 
ing Schene," IEEE J. Solid-State Circuits. Vol.30, 

pp. 114^1156. Nov. 1995 

O Y. Ikata et al. , "A 35ns Cycle Tine 3.3V Only 3 
2M> NAND Flash EEPROM." IEEE J. Solid-State Ciicui 
ts. Vol.30, PP.1157-1164. Nov. 1995. 0 1 8Ji. NA 
N D-feyPSE E P ROM<0^ t >J ■tJUTl'>( ff)lht'0<7) 

cm±xt^^t W'Xwmm^tix n a n d ^-)Vii^m 

NAND-b;K0-Jg{iS«?h7:^i^'X:J'Sl 20 

S . -O<07- Ktgfc J: 0 ^$^tS NAND ^)Vffi^ 
ffljfp'N AND -fe/P-rD y ^' i&fll^ LT <« . 
[0 0 0 61 a«, i<^>a=5rNAND-fe;WyO'y^'*«b* 

$ft6. #NAND-b;U7'o-y^'tt-f-^'iB4<0#.fii: 30 
^r-orv^*>>9>S-lffig*3!W*>*iS. *3tNAND-fe;l' 

[ 0 0 0 7 1 p(t U-fc/HUtt. n^-v*;K?)« 

%\mifi%.mm. w^rm.) hi-mmz-ni^^-t 
"0" ■f-^'fium® (»#ji;^tits) t\,^oXo 

i;-t;l'(0L.#>'^ffi^jE6r|fi]fcj^7h$-«-C "0" T-:? 

"0" T-^'i&fiy*LTV^S^t'J-fe;KOUg=v%fiS-fi 

*-i6ltci^7 h $^^-T " 1 " x-rJ' ^ffij^ L/^*t®t:^?f 

('mmTii.aT(Dmmiz<7)^mizm'^xfTo. 

[ 0 0 0 8 1 H 1 9tt. .Xt >J -fe/I/TW-f <oaffl?Stl>t 
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6 

Ji. i^SfUtNAND-l:;l/:/a-y:J'<%k'7-Hlg^0 

n-T-f (F) t ;'ft»J-feyN^PS'^'x;Hc^ 
V^jE<07BimEVe r a mtii. 3ms . 21 V<OM 
i-'t/ux) i^:^o.y^'ftt..'^ 

m^*«FN (Fowler-Nordheim ) hy^^Jl-m^iZj:*)^ 

x;i^Kftaj$ixS. dtlfciO. -e-iONAND-fe/i^rp 

[000 91 CKOi:^. ^^SIll?cONAND-fe;l'7'a>yi' 
X'ii. yo-f- 4 y^:mi<7)V-mt^a^Ji't(^^M. 

yTvyymi. y\:i-7'4yi^minv-mizim 
x^mfrch^. mm^su!p^^if>t::/!ivTvyymi 

m. 9ii:k^<. ^:ii*>'FNhy^;pms£**5atSco 
^WtfS. M*^y7r^ («@E) {iSS^^o y^-rtf^ 
±Xff)>* t 'J -b;K7) L 5 v^fiaBE*>'fiHi;ctf - 1 ViJlTK 

[00101 T-i^m^tHLmt^ii. miv-mizo 

«EV r e a d ( V^ffiK J: ^^^f/Pi&^dl^ 

[0 0111 T-^»^a;^j4. jffli?!7-mt:iE 

«flEVp ass. b-.y hiaifflcOjSSitJ^- MIS S LKlV 

c c . ^eiy-x«i!i<ojfflRy- htio s l t:v s s = 

0V2:#i. "0" $r§^atf<^b'>yhSBLfcVs 
s . m^jL^fm. (HI^ " 1 " <0M*«.«t:«-:>^# ) 
b'yhSBLfc:Vcc^-^i.SC:f:fc:J:i5ff*>*t5. 
(Dk^.Vs sjftt^i. ^>jxfeb'-/ h»fc:-:)=3r*Jsmx 
t'J-fe/mi. f-fr:^;i'Sffi*<Vssfctm$ix. Jflffll 

i!>t>imy- htzh y^)i^izi:hmrfmjm.t 

Htb'>yhafc:o^ri&»'-SVpass*i^X.<^tUtffi 

[00121 Vcc!6«#;ti?,^Utb'-y MStCj&d^tU 
-b;m4. NAND-b;K7)f-v*;HlVccX«Vcc 
-Vth (Vth{iSS?h7yi^'X^'<7)L§v^fiSE) 
iz^^mm^tixmi h y yvx 9m f Y ^t-y-r S . 
-5- LTSJiipy- h fc«#a;^imEv p g m&rxy N-xsBE 

Vpas s*f^i.^>ttSt. 7n— x-f i^^'ii^-sTV^ 
SNAND-fe/KOf-V^/kt. VpgmXIlVpass 



7 

[00 13] tLhWipfcL-C: Vss*i^;t/^>n3tt' 

[00141 y-Ktif:f-^*;i/rao* yT-'J y^'lfcB 
B=Cox/(Cox+Cj) fcj:0»ai$m.. 
i^iT, Cox«V-mi:^^*;l'f:<OH<oy-hS 

T/¥:u>( y<^^mSiff)maTf}h, nand* 

[00151 

[I6BB*«))I^LJ: 0 t-fhWrn^ JJlhfciiBBL/iN AN 
DMEEPROMtcM^TJi. fi!*J: 0¥MJ5ri^ (rif 

iiTV^=3rv\ ftfrWtc:. ^>':^yH8fl^K<0JilW(i. 16 
32M. 64M. 256Mb* -yhNANDMEEP 
ROM-eiOnmfclJtJ-^fcS. -eLThV^yl^ 

[0016]te^, NANDSEEPROM-Ca. 16 
M*>^>2 5 6Mt*-yhfCS#iftt«Ei: LT20VS 

if >f y • yP-zk^ m<VX. Vyy=Jx^ ^hcry^m 

SitTV^S. mtr. 0. 2 5jtiin7l/-;l'-^|htfc2 
5 6Mh'>yhNANDSEEPROM<0J®^. CKOSSK 
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KVyyi^xm. mym<m^<r>vyy'Jx9 i.*) 

hT'^Ay ■ )V-)Vi:'^^±%<LX\^h, ^LX. 2 
5 6Mb'-y fNANDilEEPROMtf51 6ffl<0^t:y 
■^)Vt 2ffl<0j^h^>'xX^'*><5^S lOONAND 
:^h'J>':J^<Oe>y^ {i. 8. 5)imX'h^. ^ 

<ot-y^t: 2fliJaJb<oSiWE h 7 y-Jxj^M!smrc% 
-f. immiis.Y'^y'Jx^imsth</)ifmt^ 

-yX^^h. 

[0017] Wttf. »:1»YtlGt'-/hNANDSEE 
10 PROMTtt. 0. \3iimff)T^Ay ii^-MmSfi 
$iUti^. C:<7)lO«0NAND;^hUy:/<0tr>yf- 

#«i;tmE*iS<-tSii:*<-C#'5:»r\ 
x^t^h^h locoNANDxh y y^^cotr-y^tji, 

y >^^oe5!is^<7);< qE y -tju h y y^x^crmim^ 

20 eixJf, 3 2ffl<7);<ty-fe;l'ffl^t*\ 64ffl<0;< 
=Ey-fc/l^fl|(Ri:3&»tT. lOONANDXhyy^^tfDtf 

[00 181 ^fcl-PCONAND^^byi^^'rt 
<0^*y-fe;l'h5:^i^'X^'<0fll!BR^Iim-i:. 
ti'^\3-7 9^^XjfmtXhtd . ^iiii. fi!3ftC0NA 
NDSEEPROM-Cli. NAND>Chy (NAN 
D-t;l/) ^lyoy^'fcL. ya yrJ'^fi-coMiL*^ 
flFSit^r*»-5/::3t«>-CfcS. NAND-fe;i/:/a-y^'mfl[ 
"CtoMiLA^Stt^rv^iJi. •d^<m*)Xi>h. mt 
30 tf, 16ffl<0;>{ty-b;|/*»4,^:i,NANDXhy>-^^ 
8fflrfoi0;>*^ y-b;l'i&»#Sii.<0*e-C*5 1 :ro -/ 

-ea-rsi:. ±mzrxi',ifa)^-Ymfzw^xns. 
wp&ssff)xv \yxifim> 0 . m%Wix.i:pm.miz.R 

^i:. #Bg8i:/n-y^'(^)tl=v^mE«>3gftLTt* 

[0019] c:<o?B*:?'a»/^'<oi^>fXtt. l 6Mh'-y 
hNANDSEEPROM-CJi. 4KA>fb, 32Mb' 
-/hNANDSEEPROMTIl. SKA^ 2 56 
40 Mb'y bNANDMEEFROMTti, 16KA-fbt 

M;ttf. ■fS''^';U*^9<07<7PAJiflst:NANDaE 

EPROMSrfiOTLn:!^. 3 W?T-f b'y^^ 
3t4^>^^B^a^::^^ .y ^'■9->f X<oii±JiLyt < ^rv^i: 5 
^t>*)*. ::Mg«<01Gb'y hNAND 

aEEPROMTt. 2 5 6Mh*«y hNANDSEEP 
ROMi:|^«fcjH*yp.y^1^>fXS:l 6KyN'>f hfc-t 
hmtP\i!,X<h. 

[00201 iolMBtt. J^itifc^aL-CSrSti/; 
50 fc<0"C, lo<?>NAND-feykrn.y^'rtfc:«ia:<%li» 
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fi^S^lgJ: L^tNANDSEEPROM^gtt-rS 
[0021] 

mi^M^mc^m 1 comma, m i co^-^ t . m 2 

m^b. «iii<?>^l<ofl-^tlg2<7)ii^oHfc: 
n ^ tC:»-SiJ^I> Jt«>fc:N A N D-fe;H*i<^Bf^c7)g|Sf;>{ 

[ 0 0 2 2 1 ^riS . ^liOlfeBafctjv^Ttt. I^yo >/ ^' 
S<Oi!'^r< i: i, 2 oJJLhoro / ^'^^Sljia? hyyi^x 

[ 0 0 2 3 ] . ^iOllBgt J: S^f^HfHt^WcEli 
1^$nTNAND-b;PS-1ij£LT. SScONAND-b 

co»i»s-fT3«niiiiiiffitsrfii;c.. m?<^y-b;krv^ 

tt. #NAND-b;l/rto0r^<?)l?^;<^ 
^£§*^:ro -y if^Umi V 9 yvfx^' fc J: O^Opt 
t y -t;P:i-::iy h fc:i»i!l?nTV^i, ^ h ^WSkt-th . 
[0 0 24] ^rfc, CltO^^tctJV^T. fT 
iB^ty-b;prw>f<OT-:J'»#Sii.i$. B5am<o^ 

l*i7)V-Hafc:?»o^1^i7)^ty 

[0025] ^j:t5Z<rmm:.ii^^X. 9-9miM. S 
S?$<i^^ty-b;PJLr:.y Vffy^v-Ymzm^m: 
Ifj^cO^ty-fe/l-i- yhiO^^-HS. 

[0026] ^rtJClcoJ^tfct^-C. x-^'S^S^ 
tt. m^>LtsKtf-iS^ "0" . "1" tj5t-cmii^ 

ii#«itc«^&. mm&i^t. mmtv/ij(=f:v 

V-na. Xtf*j^«^ty-lr;l'i::^-yhi:tl!iiBa»i! 
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1 0 

hyyi^x 9<r>Y- Y \z^^£i?h^Y- Y Sfc^ t y 
|iI£ifflRSnfc^*y-fe;l^JLri^hoia?r7-K 

[00271 ^rtJClco^tiJV^-C. :a«sttHli. 
^ty-b^l/Tl'^Ji. #NAND-b;l/rt<O0f^«B^^ 
iy-b;K7)ratC/f-tt$-ttTt2» - 1 ( n : lEO^) ffl 

<ryru^^'it^m.Y'yv\^x^\,zi.^. 2" ffl<?5^t 
10 y-fe;i/jLn.yht::j)-sii$ixs. .icT)^. «-^ty-fc;i^ 
J^-y y-fe/Pi^tfJcdfctTtiv^ 
t. ^v^iM=frS3a<0j<ty-t;P&^J:dt:LTtJ: 

[0028] ^ftJC:<^|gWtt5V^T»* Kli, B^r 

y ■tJl'Tl^^ cr>V— Kt8^ri&I«OIS3SSfc. 1 J!>M2^ t 

[ 0 0 2 9 ] ii;^. c: ofiBHtcj: h^m^mmm 

20 8?$fLSa»K«#^;c»ril=3:Sai0^ty-b;l^h*y 
h«fc:l5!l«^SitTNAND-fc;l'S-««L. 
:fr|fiIfc:M^1^<0N AND -fe/l/A* N A N D-fe;l^7'D y ^ 
S:«(RL. B.O#NAND-fe;K^0f^<!5BI^P<^y-fe;l/ 

m^N AN D-fc;pyo y ^^tfimLffijl^ y-b;pjL=.^ h 
k:i5^Sll$ft^^^:y-b/l'TWfc. TY]yXizX*)mi. 

^ t y -^JVTVA t y -fe^wssii^ff o r h vxx^ 
-^t. i?iE^^y-feyi'rv>f*><i><7^ajLx-^'* 

30 ^-y^-tsaig^^rrs-feyxTyriiis&t. BuiJ^ 

-?-<0^ty*yWi::^-y hrt<OT-^*-ISm*U i* 

10030} Z<^mtZX^b. NAND-fe/l'rtcOT'P 
•y ^'i^SISS? h yy'JX:?i:if^^'tl ZblzX-yX. 
1 N AND-b^l/^o >y ^'rttclg&iOfBifern y ^ 

40 t5r<> INANDXhyy^^rtCO^ty-fe^UOfflKS^ 

[0031] z<^mnzxi,:f^mA^miimi 
^m<om4commi. mit5xx/m2(m^b. m 
i5Xx/m2<DmiYy>"jx^b. mmfuzm 
■i^ii^imLmmiimixmfS.^ti 

iimiTMBn ( nS3) ONAND-fe;l'yn y^'i:. 
miJb^ (n-1) (Dfuy^^^RYyyi^Xif 

b. ^fiii.. i^(iiffm^izmsmi<7)miYyy 
i^xi^mm^tL. msBmiamiYyyi^x^tzm. 

50 ®l<0NAND-fe/P7'o-y^'!{f^i^$ii. Hi (l<i 



(7 

1 1 

tmfihyy'J:^i'ifim^ii. mi (l^i^n- 
1 ) ffifu-yi^^limRhyyi^x^izm ( i + 1 ) <o 

NAND*7kyD y^'*<^Sit. SncJDNAND-t/P 
< i: t, 2o<7)yo y ^^J-SBSS? h 5 y-JX^ffyy- hifi 

[ 0 0 3 2 1 tfe. ^Lffmmizxh^ftmmMLVt lo 

il^ll2co3ISih7yi^'x^'t, 
i.»rig=5:lgi:n»SSgn0^tU-b;Pi:. ^Ub^ (n 
-1) oro^^'j^agajih^ys^x^'f:, S^fiii, m 
an 1 om^tcfiSm 1 7y 

fUtfimm^tl. mi ( l ^ i ^ n- 1 > (O^tU-b/WC 

mi<7):r\3 y^^^^mhy>=jxi^iftmi^$fi. mi 

( 1 g i g n - 1 ) <oyD »/ h 7 y vX ^'tC 

m ( i + 1 ) <0J<ty-fe;k*5«]|i$^t, SlniO^t U-fe 20 

^yi^'x^'fc:n2c7>M^&!p'«ig$tt. mimiT}^ 
[00 3 3] mfcitxmsosstfcv^TiaS 

|gliJj:tX®2<^)SflJb7:^>''X:?<oy-htt, #l£a 

L<a^Sfe&>^>«BR§*i. i5ia®i:pjMn (n- 

1 ) <oro y i^^^K h y yi^X'9<r)y- bti^isa 30 
l^^irJty. ^S,i^*J=iyti^V^^ Ytmmi'lf. « 

[0 0 341 ^rfc. IB4fcJ:l^n5C0®«KtJV^-C. lu 

mmii5Xx/m2ffmsihyyi^x9(oy-hii, ^is 
isfii^yny. i£'ms,z^\}^yti^v^^vbffmm 

t^V^. 40 
[00 3 51 ^t>. T-^«#2^l^fc. luEmKOS 
«h5yi''X:?*jJ:tXi^lBM» ( n-1 ) o:/a 

c^L<(i'eftm.<Dig;>aiLm£EVr e ad*i9ljD$ 

ft. m§im2ffisiRh'^y'jx9</yy-hiz\i^ mm. 

£EVs s*Jffi!ia$ii&idt:ffi«trt>m\ 
[ 0 0 3 6 1 =5:fe. aSSm 1 <7)g^{4h* y m 

§sm20mnmi-t)\.v-xwchi>z. tmt lw 

[ 0 0 3 7 1 ^rtJ. U-b/WiSasy-h . M 
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1 2 

i^hZM<r>X9-;C^imi}^(:>^j:hnmm%Wk 
[0038] 

[iiHB«oiijfeiojgiEi m 1 (Tm&tmm 

mm. z<Dm(7)miffmi&coimizxiNANDm 

E E PROM<7)p{ t y -fe;k7'W <0 1 OCON AND-fen^ 
:/n y 1 tfj^t y -fe/l/TV^ 0^flBiI»*5^L-CV^ 

h' y h«lBL«7)2|s^fcLT5 2 8A-< 
h ( (51 2 + 16) X8=4 2 24*) 2r01fctO. 
StTlr^*. ^OSHt^OJgSTIi. lo<?)NAND-fe;|/ 
Ji3 2ffl«7);<qEy-fe;l/h5>'>''X:J'MC0~MC3 It 
JrOIS^^itTV^S. ^tU-b;l'h5yi^X:J'MC0~ 
MC 3 1 Jib' y hSB L i: V-X^S Lcn^izmMW^ 
^tli, b*^h«BLi:^tyh7:^>'*X:J'MC0tfDH 

i:^* y-b;i.h7>>'*X:J'MC 3 K^Hfcrfe^Sfe:]^ 

h 5 V J^'X G S T3&«gft ^><1T V^S . 

[00391 CKOHiSt^fflifcfcv^TJi. ±Mtf:i--:> 

0mi}'yyi^X:f^SST. GSTiOffifc, lOCONA 
ND-b;PS: 2-»mtmT-:ra -y ;7i^ai<0!t«>^)SRh 

v-tfi'hyyi^x^Mc 1 5fcMC 1 ecrmiz-za-y^^ 
^mSihyyi^xi^STi:it^$-<tiZtizX*). N 
ANDro«y^'l36*r-?<?5;<*yjL=..y MWUO. MU 

Muo, Mui*5'e*ff*i.T-:J'M*<o»iaya>y^'ir 

[00401 a2a. NAND■b;^7'Ov^'ltf!)WT 
•^h-C*"). 03ftt^04{l'etl.'ftl. 02OA- 
A' . B-B' BfiB&S^trv^*. pSi^yaySSl 
0<0^* y-b/PTW««fc:ttnS'>x;H l3fi^i^$ 
ii, i<OnS'?x;H lrttttpfi'>x;H 2im^^ 

ii. :i</)pm.^xjui 2tz\tm=F^mmmi sizx o 
i4^itLxfmy-h 1 s^i^fr^ty-b/i'h^vs^x 

[0 0411*!l«^r'_M7(j^ H2fc^J:at:ff* 

.fcO. y-X. HW>1fegS[®21*ggj£§ilTV>|,. 
HSTJi. j^b9yi^'X:J'SST, ST{4, ^ty-b 
^Pb^Vi^'X^J^MC t ^^iOfiijif: LT^LTV^S*^ 
04<o|Bniifc:«JE-r&IBnlijTtt, S^ja^-h l 
•tSSfcMffliy-h 1 7fc«iM-SJii:*t. Br^dUfT 

L, STLfc^SrS. V-XiicoSJ?h7yi^'X:J'GST 

ti^K-cfco. ^(^y-himmtzfm^iix. m. 

y-hi&GSLb^h, HHT. mUhyyz^x^ss 

T. STi:^^y-bA'h5>'vX^'MCfc«>'-hKft; 
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(00421 ^-'jm^ia^/m;^tiitm^i^NA 

NDSEEPROMi:LT<0^yn«3»^'««{4. 05 

oidt^S. H^coiofc. ;><tU-b;PT^>f 5 1 

;««*i;-b;l'rW510h>h«BLt:jSSKSn 
53 1 &#t& . -byxT>ri5I8& 5 3 fcUi;* 7 A^- 
A*$*utr K ^XK:SV^T;0 7 Ay- h 5 5 i&SO»f- 

[00431 ■tyxryrmsiB 3\i^ xr^Ay-hs 

5 LTt-^' AtiJ* ( I /O ) A.y 7 r 5 8 

H y^-y^i-x^bhittxmm^siims'rhii 

[00441 0'>T3-r5 2«. 7'-:J'«^5a;^i 

ix^ixmmi.zim'thwmi^h . 

[0 04 51*J»liI85 7fctt. NAND-fcrt'KliftS 

'f . Rxm^tiiLmi¥i:mm'rhf::ibco'^-'yyxmm 

[00461 aeji. -feyj^ryriHiiBSBco^rfi^co— 

{4> Aaj**«3cllfi^$n^^ W't-^' II. I 2tJ: 
•)1flJS$ti:tT-^7 /^lll»61$^±«ci:-tS. 
7'y^lHl!»6 liO-^TiOy-HQbJi-feV^^fflNMOS 
hyyi^Xi^Ml 2b^cimNMOShyyi^X^M 
1 3S^tfrLT«*3tlS. ■feyxfflNMOSh^i'^'':^ 
rJ'Ml 2<?5y-h*J-b-yxy-FNse nse-e*S. 
■Iry:;^/— KNs e nse{i. h^VX^ry— hNM 
OS h ^^i^'Xr^M 1 ^tfrtTt'-/ hSBL i 

[0 04 71 7 yf-|5I!B6 1<7)fflr^rO/-KQ»4. U-fc 
•y hfflNMOS h7>'i''X^'M4i&:frLr-fe>'X>'-K 
Nsenset«g$il.. ttii/yJ>.miSitiMOShy 
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Hryxy— KNs ensetti*^:. -feyxy-H 
N s e n s e iTV')-^~i^i>t:ifxr>NMOShyy 

[00481 iJ^^C:. wCOllteiO^StCiSNANDME 

[ 0 0 4 9 1 07{4. T-^>B*ifrfrC'<0#S|5^n'^ T 

10 DaEEPROM-Clil-:>ONANDHr;Prci-y^'3&«iH 

-r^=tVJ.-yVMUO. MUl*5-E-n^iliBi#fi[fc 
H7-CJ4, T&ji^V^-/ hMV 1 ^SS?yo 
±MM^V:3LZi^htAUOt:4}mi:fnf^bL 

ti7-mmmmi^Lx\.^?>. 

[00501 fiP*>. HltCfcV^T. V-HtiWL0~W 
L 1 5<0MBIr^HSS?ya >y . WL 1 6~WL 3 Iff) 

m^mifys^^b^i,. mmfiFimk^iiib. 

m^-ttmmyr3 -y ^ <ry7- K«WL 1 6~WL 3 1 1 
20 {4. Vss (OV) AsgJUnSti, ^tiaR^D y^'OV- 
KeWLO~WLl 5tJj:t«^y-b»SSL. GS 

T\ ^ti;-b;l'TW«Dp'>a:/l' (p-we 1 1 ) tCjg 
ittEEVe ra (20V) *«9an$itS. 
[00511 C:<Oi:#. ^N^yn^^'07-H»WL 
0~WL1 5i>J:t^fl?y-hSSSL, STL, GS 
Ulpn^x/l-tiO^fi^tCj:*). aXVerafc:#£E 
$itS. aJ4|!»0. 9-e*&*>^». 18\™*-CJ:*f 
4. i:*!:. b'-/h«BLO, BLl. fcit/^V-XtlS 
30 Ulp'>x;^i:b'-/^Say^':7h^n* aifeliSfc 

ilf y-X«S La5<0 n* m^Mb<r)^ N^^liyN' 
-frxtait^tO. Vera-V.fi-C±#-rS. Vf 
»4PNgf-^<0b';l'h'f y ■ ^ifxyJ^^/WT* •) , *50 . 
IVX'hhti^h. b'vh«lBLO. BLl&lfy-X» 

SH4*«H 9. 3VSSfc^rS. ft^T. ^faR:/ny 

^'<0'7-HI|WL0~WL 1 5fc?a-:>:t^^ 'J-fe/Ph^ 

[00521 SJRyo -y ^J'C^y- H«WL 1 6~WL 3 

40 era. SI1ipy-h{-Vs s*J9]jD$nTV%S:^:«>. S 
jay- h y;^;PffiSt i O^SiS ( p "^x 

/I') ^fciJcaiStL, 3t^^}-^)VVyy-JX9ff:§L'Srf- 

[00531 H8J4, T-^'S^S^BfrCO^aWD^N' 
^Txn/Si^i^^LX^^h. 08-Ctt, ±<OiftBrc- 

1 ) rtcoy-mwL 1 7tov^T«§ji;^s^ff9i^ 

ii^LX^-^h. *3t. b' yhSBLOTtt "0" r-^' 
»Sa»S:lTV\ b'>yh«BLl-CJ4 "1" T-^'»^ 
» Tl^m*>. "1- T-^'c^l^UBiSrftoS^ii;^ 
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[00 54] Cicoi^. 09 {4, HltCSrt-b'/Mltf 

z-5otr>yMSBLo. BLio^jRoajL-T. s*a« 

[0 0 5 5] c:«T-^'»#ii;^i-c<4. *rt'«7MgB 

Lo. BLiiz^ti^m^ii^mffymm&yss^ 

V-AMUi^^)SS?y- h^G S Uiv s s fc:ft->t * 

m<7)r;-mmmSiy-hf&iz^ VccJ:0*>-f 
3{pfc^V^^aiL€£EVread (»3. 5VSg) 3&« 10 
^x.t>ii?>. :itHzX'0. b'>yMiBL0fco^:*«SN 

BM^ilt, t' y hSlBL 1 tco^:*«SNAND-fe;l^ 

■?-i7)-^-\':^-;mfi[*«Vr ead-Vth 

yjx^^ ^L<{4. ^*'J-b;i'h7:^>^x^'oL#v» 
[00561 i<ottJB-c»:k:. i^:/o y ^<ot7- h« 20 

tmL 1 8~WL 3 1 SE^^i^aitSffiVreadJ: 
OSVWN-X«EVpass (*«»8V) H^a^^i^^fT 
paR'7-H«WL 1 7liZiiyi.iZ^\.^^ji^W±Vp 
gm (IU16V) -?-tt-ptl9ani$ttS. ^SJRyo 
•y^'<;0V-KiaWL0~WL 1 5. HW-^ y|fflSS?>-'- 

[0 0 571 Z(7>m. S9?7'O y^'rt<0b-»/b^BLl 

fflj<^+*;p««tt. =&«8«®<omffiv c c - V t h*> 30 
i5>1ttiV p a s s tJ J: W p g mfcU:#-rS T7- H i: <0 
SftM^tcfcO, >3X (Vpass-Vread) + 
(Vcc-Vth) tTlM-Th. m&ypsmt^^X. 
^>*tS'7-Kai*fc*tLr. SfiVpass*t^i.<?> 
tlSy-Kimtt 1 52|ccfc&*»^. HBTilVp ass 

•5. »0. 5-C*S. 

[0 0 58] CICOI^. S§a;^±<Ot'yh«BLHI! 
<07'n-x^'i^«BSS?h7>'vX:J'STl{i. y-hmE 40 
3&«v r e a d -c* 0 . f-v ;^;^«BE**±3^<0 J: d fc:#ffi 

y h 7 > vx^' Mc 1 7 1 i&^tfi^:rD >x 

hMUOIi<7)f-A'*;l'^iSfctt«)0«S*ut7o 

[0 0 5 9]-ir. mfi[Vss3!lS4i.^,*Utb'yhSlB 
LOffl-eil. b*«yMiBL036>tfiS$n&mfiLVss 
fc:J:0:/o-/^'i^«ISaRh7>'i^'X:?ST0A<:t>*^ 50 
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C 1 7 0<^f-^:*.;ki-CmflLVs s3{)>'fei>-D-CV^S. Cl 

<o*sii. »#a*iiEvpgm*f#ii5,ii>ti^r7-K 

iSWL 1 7T8!ii$ixS^^ 'J-b;l'h^y>'*X^'MC 1 

Htb*«yh«BL0(Ci»->;tffi«^ty-b;W-e{4. -k% 

[00601 ^<r>^—^'^%ih^mmi. 05 
fe:5rr$iJ«l3ll5 7K:J:Si^-^ryxM»t:J:0. 

[00611 C:<?5a^:'<-i/*fi:<0T-:J'«#ii*1^^ 
^'A'S-iffiB-rSk. *-f. EI5<^-byXTy7TllB5 3 

5. Cicofc^, "0" 1fm%ib^Wl^^^^^f\rf-9 
•eft 0 . " 1 " {4«# )i^i#jh^O-b;Px-:? Xhh . 3 

?=aA-9->f ^A^4. i5i:<^)>t-f«5'rtittt3ns. 

( 1 ) bv ^«l<o^'<.;^2:. -bv-xryrfc^ yf-Sit 

[ 0 0 6 2 1 '<.y 7 T ^IWrcti. -H)-^r«&)2^**ff 
*>ilJt-fe;Kc»iS-r5T-^'^yf-07'-:?36« "0" 3&» 
A> "1" -e*UXhi7)S^2y5^i!)f^*«ffi5*i=5r 

v^iafc-r«.. <'j7r>fiw^v'?>frx^fK4> 

E«4jiS(^iE;^^ajtcDJ^<00 V J: OS<^$iiS, 

[ 0 0 6 3 1 0 1 o{4. T-:?^;^aj Liw-co#aio 

«fiP8fli**L-CV^S. iS;^iiajL*«ilSft$tlSl:. b> 
h««%^«ffl<0«fiVb 1 m\. 5V) fc^Kiii5ES 
SnS. -eLT. S!J?7'o-/:5'«7)jiiRy-m (010 
T'ti, WL 1 9 ) <^mfi& V s s i,Z'fh\:m\t. i^N 
AND-t;l/rt<0^T«i^y-hej3J:rXV-K«^ 
fiL5rig;^aiL«EVreadfct-S. iittiO. 

"0" T-^' (»#ji;?i4)t<s<o^ty-t/k) JrgE;^iiajt- 

bV h«»<0Sfi»4Vb 1 l&ftit,. - 1 - T-:? 

ffiioj^tty-b;!^) $-ii;?itij-rb' y hMiiomfiJivBb 1 

*>/?>Vssfc:^:S. .r<Ob'-/MSmfi[«0^^. ta!*fc 

p«jc-feyxry7-fc:J:0 "o" . "i" fcLTffJgO^ 

[0 0 641 Ja±<OJt^t:^c^)||jS0Mg®t:J:Si:, N 



17 

AND -kJiya >y Sr yo >y ^'i^JiSJR hyy'JXiS^ 

SttJ: Ofitffl^TTif^ y ■ ;P~;l'TNANDMEE 

SB8ffi h 9 V j^'X Sffiirr S fcft fcli-O^N A N D 

4:;H*j«^ t 'J J: 0 ^ < "fS fc *^if^fc^r 

4. tae*«*#r«±. NAND-lr;V'ra y^'*{^-<?Di* 
m*:^0«y^'1^^XT*SA»^). NAND-b;UO^^U 

XS::fc^<-rSC:i:^r<. NAND-fe;k«;^tU-b;l^ 
^<OES*«^{C=&-|.. t/i. EEPROM^ft&Jit^ 

[0 0 6 5] tt:. T-:^mmm^&mm. ^ 
j^xmsvp a s s J: ofiv^^ajum 

ff V r e a d ^^tt:m&Vi^^ra y ^' <0^^ ^f/P 
LTV^S. fiaW5««"CNAND-fe;Uyn^^' 

Vpassift^t(>1Xh:ibiP^<. XM^Xi(iiS«? 

[00661^1 (om^cmmvii. -o<orn -y ^'^j)- 

jii^h^y>'';^^'ST&JfA-r6C:i:t:J:0, nan 

HR«fc»i. 2" -1 (n : JEff^) Wnfuy^% 
I^SiVyV'Jx^i^X'th^b^iZX^. 2° ffl<^^ 
t»J-fe;l'i::i.yb{c^hiiJ^&::i:**r#S. i:tC:<0« 
^^ty-fc/kJt^-y h*<2" (m : jE<'^aft) »f 

^v^{i#^ty-by|^J-=. y hcD^t'J-tyHB:2« *«M^r 

[00671 ^2crmm<mm 

HI Hi, 32m<r>:<^*}^}VVyyVX9ii'h^£hl 
N AN D;^, h y V^^i&4ffli(7)P«^: y -fe;kJ^-y hMU 0 

~Mu 3iiz^Lim2<nmim^mgi^^Lx\^ 

5. 4fflco^ty-fe;l'J.- y MWU0~MU3J±-eil-f 
tit'y hSBLlBKOi^h^J^i^'X^'SST. 7'0«y^' 

t»«B8Sib5:^>'x^'ST0->-ST2, *5J:t/f, y-x 

»SLffliOi^b7yi-'X^'GST&^LTb'.y h«B 

hbv-xus]^b<m\izmm^ixx\'^i>. =8-p<t 

y-fe;PjL:i.yhJ±, #L<8fflO;><ty-b;l^h5:^>^X 
[00 681 01 2{±, CKOHflSc^StCtJV^T, 
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y -b;l.JL- .y h MU 2 *>^$^L-CM*$ill.J©^cO>'N* 

Arxmi:7r^Lx\.^i>, ^(^btmnf^^yi^ mh 

y-tyPi:::.y hMU 2 ) rt<?5!7-mWL 1 6WL 

2 3 t{«lfi[V s s ^■<?)ffi«7)#^SS?'7- H 

«l2il/S5{y-h«ll±7n-7^^ y^^fc LX. P'>x;l' 
fc?l*SEV e r ^ifi^-x. htlh . dat J: 0 . H 1 0 

[00691013 \t:iffymLff)jmfizii\^x . v- y 

Xlfc^trS^LTV^I.. C:<OJ©^t,SS?NAND-fer;K^co 

^^m{yuyi^xhh^'^^}^^lv:3^•yVM\io, mu 
1 , Mu 3 Ym.ffMmt^xm?^}& LSEV r e 

adfc-tS. jaW$<lfc>>f^y-lr;l^JL::i<yMlflU2-C 
1^7- H»WL 1 9 a^mEV p g m*«. 

ht\.h. ClittiO, v-F*8WLl9t:»o-C. h'-y 

20 [0 07 01 d<7)|Qfe<^«tcJ:oTt), fB*7'o.y^' 
^^Xi±%<'rh^b^£<. NAND-fc;KO;>{ty-fc 

X^'<7)iifi*J^fc^:S. t.t^. EEPROM^ft&iJS 

[ 0 0 7 1 1 f—^m^cnmi^^mm. ^ 

ty-fe7l,jL- hi0Ht:JfA3iiJtyo-y:;'r»-f8imh 
'^'y'Jx9b^m!R'^x3f^^ (;>tty-fe;PJLri-y h) <o 

30 ffiVread^^i.fc«Sl-C^NSJ?:/o>y^'tf5f-^*7l^ 

tfv^l.. ta!or, nmi'Tu'/^aiV-YiS.lZf^xm, 
mvpsisstii^i.(i>itlZbifi^<. xhUxifitSM 

[00721 mizz<7)m^<mmxii. «#a*af^fc: 

«>, y-;^SSL()>f|fi[(iVccfc:U-cv^s. cmtrj: 
0 . ;< t y - •yhMU3<?Df-A' V c c 
40 -VthtX^^tlh, ^<7)mi,Z-t:^b. ytiy^^ 
\-yyi^x^ST2iz/^y Txmdm 

y-^'«S!W©s$*i«. mm-fuy^^masi 

\-yy'JX'^sT2\,zmhhYv-Ay ■ v-xisms.^ 
fia-ftT^. Vyy-Jx^sT2coj^yi-xiv-i>nt 

[0 0731 ai3<^^(^»g® 
Hl4li. ;<^:y-fe;l'JL-y hrt<;);>{ty-fe;kh7yv 
X:^<7)lBft5:^i.fe||3<OiaS<OJg®iO«jSSr^rr@T' 

*s. :iffmitnfmx\t. ^ty-fe/p^ri-yMviuo 

50 i:MUHi-5^<i-fix2fflil5!li^$<l>t^*y-b/l/h9 
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[00 74] z(D^<mmizX'7Xi>. mirfxiyy 

1^^X^:fc#<-r&^k^<. NAND-fe;KO;<t'J-fe 

KtlKli. .'N-X«JEV p a s s i t) ftv L« 
JEEV r e a d Jt«»"C^fSR:''o >y <Of-v 

[00761 ^\,z:Lffmk(r>mmz.i5nhi. o^a^u 
k. T-^m%Witm^ximsmiri-h:Lbi)^-c% 

[0 0 77l^4c0llSfi<^® 

[00781 CliOlliit^St J: i> . jB*yo y :7 

[0 0 791 T-:?M4a«^^)2^iMm. 
o»/:?4^«B^h9>'>''X^k^K^7'D-yi' (^t'J 
■fe;l'JL- y h ) cov-mt:. f^xnSNp a s s J: 0 

fiv^e^^aj LSEv read i^x.mmrc4msi:r\^ 
sisnsidfcrsrktr. NAND-t/wT'o^^'rttc 

[00801 w^:i<rmi6!mmi^. maxx^ 9 

HI 614, mi<0lUI<^®<0;)<t'J-b;l'TW>ffi|«<?3 

m^\,Z^ 0'>T3-r(^*»0^tU-fe;kJi.ri.yMVIU 

0t:Sttl.'7-KlilgfillII!f&DRV0i:. 

:i -y HMU 1 tCitr S V- HM^lHlSSD R V 1 k S- , 
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-K«®!a|5|»^£fefc:jgOi»-»t5J:dfc:LT. 

[00821NAND ■b;wyo -/ ^mz^- Yismm 
mi^\izm*)mhmM. nmm-e-i 988 

4 O^BHIW (¥Jfi6lF8fl 2 3 Bmfii) *aB^ 

^5, 517. 4 57^flH«». mimms. 6 1 
5. 16 3^0B»l^fcB3^3ii-Ci^S. iOlfeWe 

10 a. NANDxfyy^'rt^^ty-b/pjLriybfcfc 

0, NANDXhyy/»t»7-KS^li|»^«0ii- 
»«:«^tJt^-C, W-fT'>b±<07^^5^b'yx^3{)« 

Ay • ;P-;i^/h$<^:0. — oco^^ry-feypj^y h 

<mmz^- Yismgmfrsm& v '^wx^ i&kb 

[00831 |g6<0|liS<0JB® 
20 0 1 7<4|g{C, y -fe^kJ^-y h<D2®^t:ov^ 
T, V-HfiSgi0»DRVO. DRVlS-t^&tfiO 

01 6tc*-m5<o||ife<ojgS<OJ^fc:lk^TSfc:xlf 

<ri'miUz-m'&.vvyvx^^^m:^%ij:\-^\,z 
[00841 iemmmz^<rmk<mm&wm-hm 

fc. HI 5t:^tt|g4<^^<^!Bt:*iV^-C. ^o^^ 
^SBSS? h ^yxX^' S T 0~S T 6 2r;<^ y -fcyHWC 
30 0~MC 7 i: ^^^rffiittc L!t«^<O0«S-#t , ^(nv 
-<r'>h*H2 0fc5^t, CK0H2 0OA-A' BfBS* 
H21fc:^t-. 

[0085] Z.<n!^a):^ t y -fc;H^>f XcoT'o -/ 
aB^b5yvX:^H<^^* y-b^l«tS»tt*H2 2t: 
Stt". ^Cl-CFJiFeature size, -^hhT^A > ■ A' 

Xttlo<?3;>{ty-fe;PJL:i«y h*«l 6fflc0^t y•fe;^t:' 
«JK3<^TV>S«^i&^^•CV>5 . 
[0 086] Z<miZi5\>^Xii. yoy^^i^Rhy 
40 yS^'Xr^itlllfflLT. :/Uy:7^^giN-Sii:tJ;'5, fi! 
*<?5NAND-b;l^Xhy>^'tt)(,^T, SiRh^Vi^ 

tt5*»C/h$^rlia(0^*y-b;P*«ieST#5. mt 

a. mihyy=jxirmL<iiriiyi'^imRhy> 

yx^'S<?)^^:y-b;MRi&Hi<0:^. fiEJfeONAND 
[0 087] Lj&^L. iSI?h7y>''X:J'ra<7)^ty-fe;l' 

swp 1 6^i<')^<7)-fe;^^^>^ 1 0 0 t-rs t . ro 

50 Si:, ■^rt^AXi!fi2 19bmmzm^lXLt5 
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(@2 2#S3). 

[00881023(a). (b). (c)*fflV^TC: 

^T^I&liZSTI (Shallow Trench Isolation) Jfflt^ 
St, b'«yMae<yf-2FXV-KSltf yf-2F = 4F 
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